ABSTRACT
INTRODUCTION
n recent years several different universities in the United States have developed four-year cooperative engineering education programs with one or more academic institutions. These programs are called various names, such as collaborative, joint, or cooperative programs. All such programs involve a "parent" institution, which typically has an established engineering program in several engineering disciplines, and one or more "satellite" institutions which typically have had few or no engineering programs and are located in an area where there are few, if any, other local opportunities for students to study engineering.
These programs differ from the more traditional cooperative engineering programs, which are the so-called "two plus two" programs, also sometimes referred to as "pre-engineering" programs. In these programs the satellite institution signs a transfer agreement with the parent school which allows students enrolled at the satellite institution to take the first two, or in some cases three, years of engineering prerequisite classes, such as general education, chemistry, physics and mathematics courses, and then transfer to the parent institution for the remaining two years of engineering related coursework. Some satellite institutions may also offer a few of the basic introductory level engineering courses as part of their program. In the "two plus two" programs, students are awarded their engineering degree from the parent institution.
There appear to be three factors that lead to the establishment of cooperative engineering programs. The first factor is a desire by companies in the area who employ engineers to have an engineering education program in the region allowing them to recruit engineering graduates from the local area plus provide opportunities for their employees to pursue additional engineering education without leaving the area. The second factor is the presence of a local college or university with a desire to have an engineering program. The third factor is a demand for an engineering education program by local college age students.
The purpose of this study is to collect and report information on these newer, four-year cooperative engineering programs to determine if they share common characteristics and goals. The study attempts to identify the aspects of the programs that are unique or perhaps unexpected and to confirm one of the most common assumptions about such programs -namely that they are populated by non-traditional students who are place bound and without easy access to other engineering programs.
LITERATURE REVIEW
In spite of a rather extensive search, the authors were not able to find any previously published survey papers on four-year cooperative engineering programs. A few conference papers have described specific cooperative engineering programs. For example, Thamire and Ainane, 2002; Burbank, DeSain and Trajan, 2004; Wilson and Cambron, 2005; Hess et. al., 1996 , among others describe their experience in establishing specific cooperative engineering programs between various institutions. However, no current research has attempted to examine and identify the distinctive characteristics of the total number of cooperative programs in the U.S.
METHODOLOGY
Program Directors of engineering programs at eleven U.S. universities/colleges identified as participating in a four-year cooperative engineering program were contacted and asked to participate in this web-based survey. Most of the schools in this sample are located in the Midwest, and a complete list of the targeted institutions (and their "parent" universities) is found in Appendix A.
The Center for Social Sciences and Public Policy Research (CSSPPR) at Missouri State University (MSU) was contracted to collect data for this study. The CSSPPR utilizes an up-to-date web-based computer system using Sensus software to create and administer on-line surveys and to work with respondent data. This system sends email messages to respondents (including pre-and post-questionnaire), as well as downloads data from the on-line surveys. A questionnaire, consisting of twenty-six open-ended items, was electronically sent to the Director of each of the identified cooperative engineering programs. A copy of the survey instrument is included in Appendix B.
FINDINGS
Representatives from seven of the eleven cooperative engineering programs contacted responded to the survey for a response rate of 63.6%. Several survey questions were not answered by one or more respondents and thus, the number of completed responses varies from question to question.
The specific survey responses are summarized below:
Age Of Cooperative Programs
As shown in Table 1 , four-year cooperative engineering programs are a relatively recent trend in engineering education. The oldest reported program was established in the 1993-1994 academic year. However, most of the other programs in this study were started in the last ten years. An additional cooperative engineering program is scheduled to start classes in the 2010-2011 academic year. Table 2 shows the distribution of engineering majors offered on the satellite campuses for the programs surveyed. Note that these are all four-year B.S. degrees. All of the satellite programs offered a B.S. in Electrical Engineering, and all but two offered degrees in Civil or Mechanical Engineering. This is not an unexpected finding since these tend to be the most popular engineering degrees in most engineering schools. 
Enrollment
Respondents were asked to report the total enrollment in the satellite programs over the past three academic years. Figures for the four programs that responded to this question are shown in Table 3 . 
Student Characteristics

Traditional Vs. Non-Traditional Students
Representatives from the satellite programs were asked to provide an estimate of the percentage of traditional students and non-traditional students in their program. For the purpose of this study, traditional students were defined as students who range in age from 18-22 years and who typically have not attended college before. The data related to traditional versus non-traditional student enrollment in these programs is shown in Table 4 . While one perceived benefit of four-year cooperative programs is to make engineering education opportunities more accessible to a wider range of students, this study finds that most students in these programs are traditional college students. Non-traditional student enrollments in the surveyed programs were 20% or less.
Full-Time Students Versus Part-Time Students
Respondents were asked to provide an estimate of the percentage of both full-time and part-time students in their program. For the purpose of this survey a full-time student was identified as one taking twelve or more credits hours per semester or an equivalent amount per quarter. The data related to part-time versus full-time student enrollment in these programs is shown in Table 5 . For the programs reporting data, the vast majority of students enrolled in cooperative engineering programs are full-time students. This is another unexpected finding, since it is commonly assumed that students enrolled in satellite programs are part-time students who work full-time while pursuing an engineering degree.
Percentage Of Students In The Satellite Programs Living In Close Proximity To Campus
The next question asked the Program Directors to provide an estimate of the percentage of students that resided both within a 50-and a 100-mile radius of the campus. The data related to this is presented in Table 6 . It is also commonly assumed that students enrolled in cooperative engineering programs are geographically bound, i.e., they are unable or unwilling to attend engineering programs at the parent institutions due to distance. This study confirms this assumption since the majority of students from the five responding programs reside within a 50-mile radius of the satellite campus.
Percentage Of Students Remaining Within A 50 And/Or 100 Mile Radius Of The Satellite Campus After Graduation
Each program representative was asked to provide an estimate of the percentage of their students who remain within 50 and/or 100 miles of the campus after graduating. Although only two of the satellite programs currently have graduates, the data from these programs, as shown in Table 7 , is interesting. In both cases, the vast majority of the graduates remain in close proximity to the satellite campus. They are not moving away from the area in search of employment. Both of these programs are located in metropolitan areas and due to this, graduates do not need to move far to find desirable employment in their chosen field of engineering. This data could change significantly as more of the cooperative engineering programs begin to graduate their students. This will be an important area for further study.
Percentage Of Students In The Satellite Programs Who Are Pursuing A Second Degree After Obtaining A Previous Degree In A Non-Engineering Field
There has been some thought that students enrolled in cooperative engineering programs might be pursuing a second degree after receiving a first degree in a non-engineering field. Two of the satellite programs in this study indicated that there were students in their programs that had previous degrees in a non-engineering discipline. The percentage of second degree students is shown in Table 8 . With the exception of one cooperative program, the percentage of students who are pursuing an engineering degree after receiving a first degree in a non-engineering field is small. This finding also reflects the fact that most of the students in these programs are of traditional age for college students. © 2011 The Clute Institute
Percentage Of Students In The Satellite Programs Who Are Pursuing A Second Degree After Obtaining A Previous Engineering Degree
Survey respondents were asked to report the number of students in their programs who are pursuing a second degree in engineering after receiving a previous engineering degree. Only one of the satellite programs reported having students with a previous engineering degree enrolled in their program. These students are international students with engineering degrees from their home countries and are not a significant portion of the total enrollment in cooperative engineering programs in the U.S.
Administrative Policies And Procedures
ABET Accreditation
Five Program Directors responded to the accreditation question. Four programs indicated that they were, or were scheduled, to be ABET accredited through the parent institution. An additional program reported that they planned to seek accreditation in the near future. This is not a surprise finding because ABET accreditation is very important for American engineering programs.
Enrollment Management
Four responses were received for this question, and each Program Director reported a somewhat different form of enrollment management structure. These are summarized in Table 9 below. Although unique in some details, the administrative structure in all of the cooperative engineering programs is somewhat similar. All have program directors or coordinators that are housed at either the satellite or parent institution. These administrators coordinate with chairs, deans, and/or associate provosts at the satellite and/or the parent institution.
Scholarships
Again, representatives from four satellite institutions responded to the question regarding the way scholarships are handled in the cooperative program. These results are summarized in Table 10 below. Scholarships given out by the satellite institution. Most scholarships only cover the first two years when the students are officially registered at the satellite institution. There is also a limited number (25 per year) of Engineering Scholarships that cover tuition for all four years. This is entirely funded by the satellite institution. The only other scholarship funding from the parent institution is the occasional (this is rare) transfer scholarship that might be obtained. B
Students pay tuition at the satellite institution and receive scholarships through the satellite institution. E Students in the cooperative engineering program are treated exactly the same as other on-campus students at the satellite institution. D Students receive scholarships from the satellite institution the first two years. Students then apply for transfer scholarships from the parent institution for the last two years. * No response = 3
It appears that most of the responding cooperative engineering programs handle scholarships through the satellite institution.
Billing
When asked about how tuition is handled in the cooperative engineering programs, the responses, summarized in Table 11 , indicate that in almost all cases tuition is handled through the satellite program. The students are billed for all four years through the satellite school. In their first two years they pay the satellite institution rates and the last two years they pay tuition based on the rates for the parent institution. In all cases the students pay through the satellite institution and then the funds are forwarded to the parent institution. B Students use the satellite school billing system and pay tuition and fees there. However, occasional fines and fees encountered by the parent institution are paid directly to the parent institution. E Tuition is handled exactly the same as for other students at the satellite institution. The satellite institution then pays the parent institution directly for each student enrolled in the cooperative engineering program. D Billing for engineering courses is done by the satellite institution. The satellite institution then sends the funds to the parent institution. The parent institution then reimburses the satellite institution for engineering courses taught by faculty employed by the satellite institution. * No response = 3
Tuition Reimbursement
The participating institutions were asked to describe how tuition reimbursement, if any, is handled between the parent and satellite institutions. The responses are summarized in Table 12 . 
Program Faculty
The survey asked the respondents to report the percentage of courses in the satellite program that are taught by faculty from the parent institution, faculty at the satellite institution, and by distance instruction from the parent institution. The responses to this question are presented in Table 13 . 
SUMMARY AND CONCLUSIONS
Four-year cooperative engineering programs appear to be a relatively new concept in engineering education, but, as shown in this study, an increasing number of such programs are being developed and implemented around the country. One of the most surprising findings is that the majority of students in cooperative programs are full-time, traditional students, who are unable or unwilling to attend an engineering program at a distance of greater than 100 miles from their home. Employment does not appear to be the reason for the geographical constraint. Instead, we suspect that the high cost of room and board is a major factor for students selecting to attend a cooperative engineering program in their area.
Cooperative engineering programs tend to offer degrees in only Civil, Electrical, and Mechanical Engineering, the most popular of the traditional engineering majors. Tuition and scholarships are generally handled by the satellite program, and administration is primarily handled by directors and/or coordinators located at either the satellite or parent campus. These individuals then report to chairs, deans, and/or provost level administrators.
All in all, the cooperative engineering programs investigated in this study appeared to be more similar to than different from each other.
